Scaling up early childhood development services has the potential to increase children's cognitive and socioemotional development and promote school readiness in a large segment of the population. This study used a randomized controlled trial approach to evaluate three scaled-up programs designed to widen access to early childhood development services: formal preschools, community preschools, and home-based services. The impacts of all three programs fell short of expectations because of two key flaws in how they were scaled up. First, implementation did not receive due attention; as a result, school facilities were not completed as planned, community-based programs were not always established, and low, irregular stipends created difficulties in hiring and retaining teachers. Second, the services that were available were not promoted and thus not used as widely as anticipated. The results imply that the quality of programs supplied is critical, as is attention to the demand side of the problem. The finding that these programs fell short of expectations does not mean that interventions such as these are ineffective. Rather, it indicates that quality and demand require careful attention in attempts to scale up early childhood development interventions, and any problems should be addressed prior to evaluating effectiveness.
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Introduction and motivation
At least 200 million children in the developing world fail to achieve their potential in terms of cognitive and overall development (Grantham-McGregor et al. 2007) . Cognitive development in childhood is an important marker of welfare in its own right. In addition, low levels of cognitive development are often associated with inadequate school readiness and can condemn children to poor school performance, which in turn can undermine their future economic success. Studies from developed countries that have tracked children into adulthood show that healthier and taller children do better on tests of cognitive ability; these children have higher school attainment, grow into taller adults, and earn significantly higher wages (Case and Paxson 2008) . In the developing world, small-scale studies suggest that children with low levels of cognitive development in early childhood do poorly in school in Guatemala (Stith, Gorman, and Choudhury 2003) , South Africa (Liddell and Rae 2001) , and Jamaica (Walker et al. 2005) .
Steep socioeconomic gradients in early childhood cognitive development are common in developing countries-children from poorer households show significantly worse outcomes from an early age (see, for example, Halpern et al. 1996; Ghuman et al. 2005; GranthamMcGregor et al. 2007; Naudeau et al. 2011; Fernald et al. 2012; ).
Since poorer children generally receive a lower-quality school education, these differences are likely to be magnified as they enter school. Policies that improve cognitive outcomes in childhood may help break the intergenerational transmission of poverty and inequality.
An added consideration is that a number of studies indicate that the non-cognitive dimensions of early childhood development (ECD), particularly socio-emotional development, are also important in predicting success later in life (Heckman 2007) . One cannot assume that interventions that improve children's cognitive development also improve their socioemotional development, however; in fact, sometimes the contrary appears to be true. For instance, Baker, Gruber, and Milligan (2008) found that long hours in center-based care led to improved cognitive development but also to lower social skills (including higher levels of aggression) among a sample of Quebecois children. The most effective child development interventions are likely to be those that improve children's overall development, including their cognitive and socio-emotional development.
The impact of early childhood interventions in developed countries has been studied relatively thoroughly. A number of recent papers clearly indicate the potential in developing countries of interventions in early childhood to improve cognitive and/or socio-emotional development (for example, Martinez, Naudeau, and Pereira 2012; Macours, Schady, and Vakis 2012) , but many questions remain regarding the optimal design of such interventions, including their duration and time of exposure (King and Behrman 2009) . Few experiments have rigorously compared different types of interventions in similar contexts, especially beyond the level of small-scale pilots.
To begin to address this gap, this paper presents results from an analysis of the impact of three early childhood interventions implemented in rural Cambodia: formal preschool, informal community preschool, and informal home-based early childhood programs. All three programs had moved beyond their initial pilot phase and were being implemented on a large scale. The next two sections discuss the interventions and the experimental design. Section 4 presents the findings on implementation and take-up, and Section 5 summarizes the findings of the main impact evaluation. Section 6 draws conclusions and related policy recommendations.
The three interventions
Under an Education Fast Track Initiative Catalytic Fund (FTI-CF) Grant for 2008-11, the Royal Government of Cambodia aimed to improve its delivery of preschool services. The families of children ages 3-5 (although these programs might include younger children).
The formal state preschool system was to be expanded in primary schools where the government had planned to build new classrooms (a new block for grades 4, 5, and 6). These schools are located in some of the most disadvantaged areas across Cambodia. The expansion of informal services-the community-based and home-based programs-took place in 10 provinces where those services were not offered and was targeted to the poorest communities.
The villages where formal and informal services were being expanded did not overlap.
Each of the three interventions built on prior experiences in Cambodia. The Early Childhood Education (ECE) Department of the Ministry of Education had implemented formal preschool interventions across the country, although mostly in urban and peri-urban areas, while UNICEF and Save the Children Norway had supported implementation of community-based and home-based models in several provinces. The goal in scaling up these three models and evaluating their respective impacts was not to experiment with new models but to get systematic evidence on which of the piloted models worked best when implemented on a larger scale. Because the three approaches differed in significant ways, a comparison of their impact could provide useful insights into which model(s) might be best fitted to a given context. The programs were designed as follows:
-Formal preschool activities take place within primary schools, primarily with children ages 3-5, for four hours a day (from 7:00 to 11:00 a.m.), five times a week. Formal preschool teachers receive two years of post-secondary training and are enrolled in the government payroll system. In addition to their daily center-based work, teachers are expected to hold monthly meetings with parents of children ages 0-5 from the community to discuss a variety of parenting topics, including nutrition, language development, and early stimulation. -Community based preschools provide center-based activities for children ages 3-5, for two to three hours a day (from 7:00 to 9:00 or 10:00 a.m.), five days a week. Community teachers are community members who receive initial and ongoing training from the Provincial Department of Education. 2 They are considered volunteers, but a small monthly stipend for their services was planned, to be financed through the Commune Council budget. Community teachers are also expected to hold monthly meetings with parents of children ages 0-5 from the community to discuss a variety of parenting topics (including nutrition, language development, and early stimulation). -Home-based programs target parents of children ages 0-5 and do not include centerbased activities. These programs are run by local "core mothers" who receive initial and ongoing training from the Department of Education at the Provincial and District levels. Core mothers are responsible for leading monthly meetings with parents and children ages 0-5 from the community, during which they share information on parenting (including nutrition, language development, and early stimulation) and discuss simple, developmentally appropriate activities that mothers can pursue at home with their children. Core mothers are volunteers who receive stipends only while in training.
Experimental design and data
Randomization is the identification strategy used to evaluate the impacts of the three approaches. The randomization was done separately for the formal preschools and for the community-and home-based programs, because different criteria were used to identify which communities would receive formal preschools (specifically, communities where the existing primary school needed to be expanded) and which would receive the informal communityand home-based ECD services (specifically, poor communities with high numbers of children ages 0-5).
For the formal preschools (FPSs), the evaluation was based on randomized phase-in: The incomplete schools would be upgraded over three years because of constraints on construction capacity. Among the 138 schools identified by the Department of Material and State
Properties of the Ministry of Education as eligible for upgrading in the first year, 19 were randomly selected to serve as a control group and would not be upgraded until the third year.
Although all schools would eventually be upgraded, this phased approach ensured that one age-cohort in the treatment and control groups could always be compared. Baseline and follow-up surveys were conducted in 26 treatment villages and 19 randomly selected control villages for the formal preschool program, for a total of 1,553 households (henceforth referred to as the "formal sample").
In the 10 provinces which had not received assistance with establishing community-based preschools (CBPs) and home-based programs (HBPs), 450 villages meeting specific Together, these tests provide a good indication of a child's school readiness. The evaluation also collected information on other outcomes in early childhood, such as measures of anthropometric status and child health. Finally, the evaluation collected information on a number of possible intervening variables, including household socioeconomic characteristics (including adults' education), household labor supply (including maternal), maternal mental health and cognitive ability, and parenting "quality." The quantitative data collection was complemented with monitoring and qualitative data collection both during and after program implementation. First, systematic quantitative "monitoring" data were collected during implementation (prior to endline survey) with information on program rollout. Second, semistructured interviews with parents, teachers, school directors, and implementers in a small random set of treatment and control villages (of each type) were conducted after an initial round of data analysis to explore hypotheses that emerged.
Main evaluation findings: Implementation and participation

Implementation and compliance with experimental design
When evaluating larger-scale programs scaled up from small pilots, a key question is whether the scaling-up is implemented in ways that affect the experimental design. In this case, deviations from the experimental design resulted from contamination of the control villages and uneven implementation of the interventions in the treatment villages. Deviations from the experimental design affected all three programs but were particularly severe among the HBPs and CBPs.
FPSs
Implementation of the FPSs was relatively good. By June 2011, 82 percent of treatment villages had access to a preschool (Table 1) . Because some control villages also benefited from construction of a preschool (13.1 percent of control students lived in a village with access to preschool), differential take-up at the village level 5 fell below 70 percent. Interviews with technical staff of the Construction Department revealed that the random assignment of control and treatment villages was not easily accepted by the teams responsible for building the primary schools and was not respected in two instances. In all, 3 control villages were treated.
Importantly, while some schools were supposed to be at least partly finished for the start of the 2009/10 school year, in reality no new primary school (with a preschool attached) was finished before October 2010, the beginning of 2010/11 school year. Some were finished even later during that school year. The endline data were collected at the end of that school year 5 This does not account for individual take up rates (June 2011), so treated children in the treatment villages had 9 months of preschool participation on average, with some children having only a few months of exposure. Note: Column T-C corresponds to results of the regression of the dependent variable on the treatment status (FPS); N presents the number of observations; Av, the average in the whole sample; T, the average in the treatment group; and C, the average in the control group. Each regression is robust to the heteroskedasticity and accounts for intra-village correlation (109 clusters in total). * 10% significance; ** 5% significance; *** 1% significance.
CBPs
Deviations from the experimental design in the informal sample severely limited the statistical power and ability to draw clear conclusions on program impacts (Table 2) . 6 In control villages, 28 percent of households had access to HBPs, while 11 percent had access to a CBP.
Monitoring data show that only 56 percent of CBP villages actually benefited from a CBP treatment. These problems result in part from the failure to comply with assignment to control and treatment groups, as villages originally designated as control villages became treatment villages. To understand why the quality of implementation suffered, it is important to note that CBP teachers were not paid the planned stipend during the first year of the evaluation (2009/10), and some were not paid until the beginning of the second school year (2010/11).
Follow-up data for the informal sample were collected around January 2011, at which time CBP teachers had been paid only for a few months at most. Qualitative interviews further revealed that CBP teachers left either during or at the end of the 2009/10 school year because they were not paid. Some villages had trouble finding substitutes, possibly because the stipend was so low (US$ 8 a month). The small size of the stipend and its delayed, irregular payment seem to have limited children's ability to participate in CBPs. 
HBPs
The monitoring data suggest a high compliance rate of 70 percent in the HBP group, but this rate probably overestimates compliance. It is based on a question to the village chief, who is supposed to organize the program and has strong incentives to report the presence of an HBP in the village. In several villages visited for the qualitative work, the village chief stated that an HBP existed, whereas none of the parents interviewed had heard about it.
Participation (take-up)
Children's participation in all three types of programs is low, even when we restrict the analysis only to communities where the programs were implemented. This low level of participation again limits the explanatory power of the analysis.
FPSS
In villages where a preschool was built (see Table 3 , row 4), the average participation is relatively low (around 40 percent). Participation increases slightly (to 43 percent) when we include villages where a preschool class was reported to have been held. Insights from the qualitative work and analysis of the quantitative data shed some light on potential explanations for these low take-up rates.
Hypotheses related to participation for which some empirical support exists include:
-Budget constraints: When interviewed, some parents declared that they lack the means to send their child to school. The hidden costs of preschool can include materials (1 notebook, 1 pen, 1 pencil, 1 board) and clothes.
-Time constraints: Many poor families might be obliged to work outside the village (because they do not own their land, for example) and typically would take their young children along. Someone must therefore care for any children who are sent to preschool. Older siblings often perform this role but might have other work obligations. Owing to Cambodia's low life expectancy, demography, and history, many families have no grandparents to provide childcare. -Distance: Some villages are widely scattered and far from roads; others are close to a busy road. Someone will have to drop the child at school in the morning and pick up the child by 11 o'clock. Hence distance and access are closely related with the time constraint. -Habits: Preschools have not been common in Cambodia until relatively recently.
Preschool teachers in many villages reported that some parents were not aware that a preschool was available in the first year, although in some cases the number of children enrolled subsequently increased, thanks to awareness campaigns implemented by the Commune Council. Other parents believed that the child was too young to attend preschool. Many parents have only an approximate idea of their child's age. When the actual age (based on the birth certificate) was compared to the age given by the parents, the parents were rarely accurate. Note: Column "Av" presents average participation; C, participation in the control group; T, participation in the treatment group; and T-C, results from the regression of the dependent variable and the treatment group variable. Standard errors are clustered at village level and robust. * 10% significance; ** 5% significance; *** 1% significance.
In contrast, there was little support for the following three hypotheses for low take-up:
-Rationing: No empirical evidence supports the hypothesis that a teacher would refuse students because the class was too crowded. Neither village size nor the number of registered children explained the low level of participation. Nor did qualitative interviews with teachers, school directors, and the school administration. -Informal payment: Qualitative field interviews with teachers and parents did not reveal any informal payments. This possibility cannot be ruled out entirely, but the interviews do not suggest that it is a major constraint. -Health: Although poverty levels are high, and children's health often is not very good, little evidence could be found to indicate that poor health constrained enrollment.
CBPS
In villages that reported having a CBP, 34 percent of children in the target age group reported having been to a preschool. Take-up appears to be lower in the CBP program than in the FPSs, perhaps because fewer teachers were willing to accept the low and irregularly paid stipend, and teachers were also likely to leave their jobs during the school year. The qualitative work for CBPs indicated that rationing may have been more of a constraint to participation in CBPs than in FPSs. The maximum class size is 25 children, and the space available (in the teacher's or another villager's house, for example) is limited. Some parents indicated that they were rejected by the CBP because it was too crowded. In addition to these factors, the constraints related to budget, time, distance, and habits described earlier for FPSs also apply to CBPs.
HBPS
The precise reasons for low participation in HBPs are difficult to identify. Not only did village chiefs and core mothers tend to exaggerate the frequency of the meetings, but parents often confused HBPs with similar programs on education, health, and ecology, among others.
Even so, the very low overall take-up rate (12 percent in the treatment group, which is 8 percent of differential take-up) is consistent with qualitative observations. For example, among four villages visited in May 2012 where an HBP was supposed to have been held, only one village appeared to have a program in place. Given that the ECE department had arranged the visit to the village with the HBP, it is possible that the HBP session was organized specifically for the visit.
Main evaluation findings: Impacts
Impact on primary school enrollment: In villages with formal preschools, children register later in primary school
When assessing the impact of preschools, enrollment in primary school is an important first outcome variable to consider. Interestingly, the presence of a formal preschool in a village delayed entry into primary school, as shown in Figure 1 . Consequently, many children are enrolled before they are 70 months old, others are registered at a later age, and classrooms have a mix of age groups. Figure 1 shows that in villages where no preschool is available, 55 percent of children register in primary school before the age of 70 months (solid line).
In villages where a preschool is available, there is a clear shift in enrollment age: Only 40 percent of children are below 70 months when they enter primary school (dashed line). The average age of entry moves from 68 months in villages without a preschool to 71 months in villages with a preschool. The shift primarily results from young children enrolling later in primary school, not from older children behaving differently (both curves display a similar pattern after month 75). The qualitative fieldwork revealed potential explanations for this impact:
Although some parents confirmed that it was still possible to register informally, the registration age limit seemed to be enforced more in villages with a new preschool/primary school compound. In such villages, the school administration might have become more aware of the enrollment rule and more willing to enforce it, perhaps because officials from the ECE In treatment villages, the presence of the preschool may have given teachers additional leverage to enroll children younger than five years in the preschool instead of the primary school. In control villages, parents who want to send their five-year-olds to school simply enroll them informally in the primary school.
Impact of exposure to formal preschool on cognitive development (test scores)
Results from the full sample A large impact on cognitive development is not expected from exposure to formal preschool, given the low take-up rate, the brief time on average that children in treatment villages attended formal preschool (the difference between control and treatment groups was only 2 months; see Table 3 ), and the effect of formal preschool on age of primary school enrollment.
For the full sample of children (not disaggregated by age; see the next section), we estimate both intent-to-treat (ITT) and treatment-on-the-treated (TOT) ( Table 4 ). ITT reflects the overall impact on the target group, without adjusting for the fact that some of the target population did not participate in the formal preschool program. TOT reflects the impact only on those who actually took up the program. Given the relatively low compliance rate, the TOT point estimates often have high values, but it is important to note that these are not precisely estimated.
Results are not distinguishable from zero: Of 16 measured indicators, results are significant only for 2 (at the 10 percent and 5 percent levels) and, if anything, point toward negative effects. Overall results are very close to zero for receptive vocabulary and memory tests (TVIP and WM), anthropometrics, and caregiver mental health. Results for the ASQ are more ambiguous: One domain, gross motor, is almost positive (depending on the set of controls used, this competence is sometimes positive and significant) but of small size (less than 10 percent of a standard deviation). Note however that the variation upon which these effects are estimated is small, as at that age (72 months on average), children are supposed to have acquired all gross motor competences evaluated by the ASQ (the average gross motor score reaches 57 out of 60 points). Inversely, a domain that is often thought to be stimulated by preschool interventions, "problem solving," is negative and significant. Another interesting result is the negative effect of preschool on pro-social competences (the magnitude of the effect is small, however). Note: For ITT columns, "T-C" presents results of the regression of the dependent variable on the treatment group. For TOT columns, "T-C" presents results of the regression of the dependent variable and the treatment status instrumented by the treatment group. "ITT" is intent to treat, "TOT" the treatment on the treated. Standard errors are always robust to heteroskedasticity and account for intravillage correlation (max. 45 clusters). All test score are standardized using the standard error of the control group. All regressions include age, sex, age sex interaction dummies, height for age at baseline, and geographic fixed effect. * 10% significance; ** 5% significance; *** 1% significance.
As the individual estimates point in different directions, the few coefficients that happen to be significant are most likely not very meaningful. To draw more robust conclusions, we created an index of all test scores ("all scores" in Table 5 ), accounting for all estimated treatment effects. That index is divided into several subindices deemed to capture the main outcomes that participation in preschool is expected to stimulate. The "ASQ" index encompasses all ASQ scores; "MOTOR" encompasses the gross motor, fine motor, and anthropometric estimates; "COGNITIVE" encompasses the TVIP, WJ, and cognitive competences of the ASQ ("problem solving" and communication"); "NON COGNITIVE" encompasses the competencies of the SDQ questionnaire, and "COG+NONCOG" encompasses all scores excluding anthropometrics. Following Kling and Liebman (2004) , we estimated the results by standardizing all outcomes, calculating the mean of all outcomes, and estimating the standard errors using the seemingly unrelated regression model. The results are close to zero and not significant (Table 5) . Note: "All scores" represents all test scores; "ASQ," all subsections of ASQ; and "MOTOR," all estimates for gross motor, fine motor, weight for age, and height for age. "COGNITIVE" is an index of all cognitive tests (TVIP, WJ, and problemsolving and communication subsections from ASQ), and "NON COGNITIVE" is an index of the strength and difficulties questionnaire. "IMPACT" column presents coefficients from the SUR model. Standard errors (SE) are robust to heteroskedasticiy and intra-village correlation and estimated using Seemingly Unrelated Regression (SUR).
Results by age group: Enrollment into primary school and cognitive development
Given the effects of primary school enrollment on measures of cognitive development, it seems important to understand how those effects play out by age group. We divided the sample into three groups by age at endline and considered ITT results for each group (Table   6 ).
While results are not significant and very close to zero for the youngest and oldest age group, very strong and significant negative effects emerge for children between 66 and 78 months.
Note that all effects are reduced form (ITT) estimates, estimated with a differential take-up of around 30 percent for that age group. Effects are thus large for compliers. The largest effect is found for the cognitive index (-.20 of a standard deviation), but the ASQ and the summary index for all scores are also negative and significant. In addition, the results for children between 66 and 78 months are robust to several alternative specifications. Baseline characteristics for that age group are also balanced between treatment and control at baseline, and there is no differential attrition. Note: "All scores" represents all test scores; "ASQ," all subsections of ASQ; and "MOTOR," all estimates for gross motor, fine motor, weight for age, and height for age. "COGNITIVE" is an index of all cognitive tests (TVIP, WJ, and "problemsolving" and "communication" subsections from ASQ), and "NON COGNITIVE" is an index of the strength and difficulties questionnaire. "IMPACT" column presents coefficients from the SUR model. Standard errors (SE) are robust to heteroskedasticiy and intravillage correlation and estimated using Seemingly Unrelated Regression (SUR). ** 5% significance; *** 1% significance.
Interpretation
The robust negative impact of preschool exposure on the middle cohort is striking, and clearly it is important to understand the underlying mechanisms at work. A number of potential explanations are worth highlighting.
First, the cohort between 66 and 78 months is the one in which children in the treatment group are more likely to enter primary school at the right age, whereas children in the control group tend to enter primary school earlier, as discussed in Section 5.1. The ITT estimates show that treatment reduces enrollment in primary school by 20 percentage points in this specific age group. In contrast, for children older than 78 months (and up to 90 months)-an age group for which no differential primary school enrollment can be measured-no negative impacts on cognition are found. Figure 2 shows that there is a significant difference in primary school enrollment between the control and treatment groups from the age of 65 months at endline (that is, 35 months at baseline) until the age of 75 months (45 months at baseline). One potential explanation for the negative effect of preschool on cognitive development could be that, for this specific age-cohort, enrollment in primary school may lead to larger gains in cognition than enrollment in preschool, for a variety of reasons. For example, the primary school curriculum may be better suited for five-year-olds than the preschool curriculum. Preschool teachers may be less experienced or skilled than their primary school counterparts. Another factor could be that children ages 3-5 are taught together in preschool, and teachers may have prioritized the youngest learners in the classroom to the detriment of the five-year-olds. Preschool, as implemented in this program, may not be adapted to the needs of five-year-old children. These findings raise the question of whether preschool, by ensuring that five-year-olds do not enter primary school prematurely, can help to reduce the age variation in first-grade classrooms and enable first-grade students to receive better and more age-appropriate instruction as a result. Such an effect was not evident for the cohort in the sample that is older than 78 months, but further analysis will focus on age variation and class size in primary school.
Selection bias could be another but related explanation for the results on cognitive development. Certain types of children (such as the most skilled and motivated, or those whose parents are most involved in their education or most influential at the community level) may be able to enter primary school early in the control group, while the same type of children may not be able to do so in the treatment group (or can do so with greater difficulty).
These particular children may learn little in preschool, whereas their counterparts in the control group gain a great deal from the primary school curriculum. Initial analysis of the observed characteristics of children going to preschool and primary school in treatment and control villages does not support this alternative explanation, however. TOT results show larger but insignificant effects. Given the low take-up of these programs as well as the implementation concerns discussed earlier, these results are not surprising, particularly for the HBPs.
Impacts of HBPs and CBPs: No/few effects of HBPs or CBPs, likely due to low take-up and implementation issues
The estimations are based on the full sample. As the participation in CBPs was higher for children aged above 48 months at baseline, we may find stronger effects for the oldest children. For this sample, we can, in addition, use scores for the baseline tests, which were administered to children aged above 36 months at the time. This should improve precision of the estimate. For the TOT estimates, the effect is relatively large-34 percent of a standard deviation. The estimation is not very precise, however, and we cannot exclude that it is the result of chance (1 result significant at a level of 10 percent, out of 10 results estimated).
CBPs do not seem to stimulate any other cognitive skills. Given that implementation of the program significantly deviated from the plan, the statistical power of the data and the duration of the program may have been too small to detect other significant results. Note: "Impact" column presents results of the regression of the dependent variable on the treatment status (either control, HBP, or CBP); C vs. HBP, results of the HBP treatment; C vs. HBP, results of the CBP treatment; and CBP vs. HBP, results of the HBP treatment versus the CBP treatment. Each regression is robust to the heteroskedasticity and accounts for intra-village correlation (109 clusters in total). "ITT" is intent to treat, "TOT" the treatment on the treated. All results are controlled for sex, age dummies, sex and age dummies interaction, and the baseline test score of each dependent variable. Since baseline test scores are available only for children aged above 36 months at baseline, only 2/3 of the oldest children are included in these estimations. ** 5% significance.
Conclusions and policy implications
Policy makers are very interested in the potential for preschool and other early childhood interventions to positively influence children's overall development (including their physical, cognitive, linguistic, and socio-emotional development) in order to improve schooling outcomes, as well as success later in life. Surprisingly few evaluations have used a randomized controlled trial approach to examine the consequences of introducing preschool programs in developing countries. Little is known about the optimal modalities for preschool programs, which are generally implemented as small pilot projects. Even less evidence is available regarding their impact when they are scaled up as part of national education programs.
This randomized evaluation of three preschool modalities implemented on a large scale in Cambodia provides interesting, new, and important insights. The evaluation found no significant positive short-run effects for any of the three modalities tested: formal preschool, community-based preschool, and a home-based program. This disappointing finding is cause for concern and food for thought, particularly for future attempts to scale up early childhood interventions such as these.
The lack of positive results most likely arises from severe deficiencies in implementation, low take-up rates, and the limited time that children participated in the programs before the evaluation was done. The implementation constraints are highly relevant here, because they affected the scaling up of all three programs. Delays in building facilities, limited incentives for teachers and volunteers, and low and irregular stipends for volunteer CBP teachers all seem to have limited the programs' effectiveness. This conclusion on the importance of implementation may not be surprising, but the results presented here demonstrate that problems in implementing a scaled-up intervention can be sufficiently large to prevent virtually all of the expected positive effects from materializing. Problems with implementation affected all three modalities but were the most severe for HBPs, perhaps indicating that such programs might be particularly challenging for governments to implement on a large scale in the absence of (i) previous smaller-scale and government-led experiences of this kind and/or (ii) the active 22 involvement of civil society organizations in implementation. The development of strong monitoring systems for ECD programs as well as the timely use of monitoring data to make adjustments along the way will be vital for ensuring better implementation and interventions of higher quality in the future.
The lessons associated with low-take up rates are probably equally important. The three ECD modalities all address supply constraints, but they will not fulfill their potential if demand constraints are not addressed as well. The limited demand for preschool services in the treatment villages may have been related to the low quality or relevance (in terms of location, hours of operation, and/or intensity) of the programs provided. Yet qualitative evidence indicates that other demand-side constraints-such as the lack of time to take children to school and pick them up, families' limited resources to absorb the costs associated with preschool (such as new clothing or school supplies), and/or the lack of information on the benefits of preschool-are also likely to have limited participation in the programs. To inform the design and implementation of future ECD programs, such demand-side constraints and the choices that families make for their children in the absence of ECD programs must be more thoroughly documented. Options for additional interventions may include, among others, communication campaigns aimed at increasing parents' awareness of the benefits of preschool, the use of conditional cash transfers for preschools to alleviate potential financial constraints to attendance, and/or creative pickup/drop-off strategies at the community level to reduce the time burden on individual families. The low take-up rates identified through this evaluation also indicate that it might be advantageous, in the future, to perform implementation pilots prior to evaluating impacts, so that operational issues can be addressed at an early stage.
Beyond the lack of positive overall effects, this evaluation found that exposure to formal preschool negatively affected the cognitive development of five-year-old children. This surprising result seems to be related to the fact that children in the treatment group entered primary school closer to the official entry age, whereas children in the control group tended to enter earlier. In practice, and for this particular age group, the preschool intervention substituted for an existing primary school "intervention" that was informally available to children below the official entry age. Even though the preschool program 23 was supposed to include the five-year-olds, at this age a large proportion of children (55 percent in villages without preschools) were already enrolled in primary school. The resulting lower scores on cognitive tests among children in the treatment group may represent only a short-term impact, and it is possible that preschool attendance would yield advantages for this cohort that would only materialize over the longer run.
Nevertheless this finding raises valid questions on the content and relevance of the preschool curriculum for various age groups within the target population of children ages 3-5.
A large body of international evidence indicates that ECD services increase children's cognitive and socio-emotional development and promote school readiness, school success, and productivity. For this reason, the lack of significant, positive outcomes reported in this study should not discourage future attempts to scale up cost-effective ECD programs in Cambodia and similar contexts. Nor should it lead to less rigorous evaluations of the impact of those programs. Rather, the results of this study emphasize the critical importance of two key determinants of success for ECD programs. First, it is essential to give careful attention to implementation (the capacity to provide services of acceptable quality must be in place); second, it is essential to ensure that the services that are available are actually used. In addition, linkages with relevant policies or programs (for example, policies on the official age of primary school enrollment, programs for early childhood nutrition, and so forth) are also important. As new programs are developed to realize the potential of ECD, close attention must be given to these important determinants of success.
